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Overview of approach: The synthesis uses four degrees of orthogonality using the protecting groups Opp, Dde, Fmoc and Boc. The Opp group was deprotected using 1% TFA in DCM. The Dde group was selectively deprotected in the presence of Fmoc using NH 2 OH-Imidazole solution. The Fmoc group was selectively deprotected using 20% piperidine solution and finally the Boc group was deprotected using 95% TFA during the final cleavage. The final molecules had a net +1 charge.
Synthesis was performed on 15 mg of rink amide MBHA (0.7 mmole/gm.) resin in a 1.5 mL Eppendorf® microcentrifuge tube. Resin was first washed with NMP (300µL x 5 x 5 min). Fmoc deprotection was then performed using 300µL of 20% piperidine in two rounds of 7 min and 10 min respectively. Post deprotection, thorough washings (300µL NMP x 5 x 5 min) were done to remove excess piperidine. The free amine group on the resin was then coupled with Fmoc-Asp(Opp)-OH. A concentration of 300 mM and a volume of 300 µL were used for the coupling step. HATU (300 mM) and DIEA (600 mM) were used as coupling reagents. The carboxylic acid of Fmoc-Asp(Opp)-OH was preactivated for 10 min following which acylation was done for 3 hours. After 3 hours, the reaction mixture was aspirated and the resin was washed with NMP (300µL x 5 x 5 min). Any unreacted amine on the resin was capped using freshly prepared capping solution containing 10% acetic anhydride and 5% DIEA in NMP for 15 min. NMP washes (300µL x 5 x 5 min) were done to remove any excess capping solution. The N α -Fmoc group was then deprotected using 20% piperidine followed by NMP washes as mentioned above. At this stage the side chain carboxylic acid group was still protected with the phenylisopropyl ester group. Depending on the desired sequence, either FmocGly-OH or Fmoc-Dap(Dde)-OH was then coupled using the conditions described above HATU (300 mM) and DIEA (600 mM). Preactivation was performed for 10 minutes followed by overnight (~12-15 hours) acylation. Post coupling, standard NMP washes were performed followed by capping and NMP washes. The Fmoc group was then selectively deprotected using standard 20% piperidine conditions. Additional rounds as needed of Fmoc-Gly-OH or Fmoc-Dap(Dde)-OH were then repeated using conditions mentioned above. The final residue incorporated was Fmoc-Dap(Boc)-OH and was used to achieve side chain to backbone cyclization. The N α amine group of this terminal Dap was used for the side chain-backbone cyclization while the side chain amine group was used to help provide a net +1 charge to the molecule.
To achieve the on-resin cyclization, the Fmoc-Dap(Boc)-OH terminal α-NH 2 was first selectively deprotected using 300 µL of 20% piperidine in two rounds of 7 min and 10 min respectively. NMP (300 µL x 5 x 5 min) washes were done to remove any piperidine residue, followed by 3 DCM washes. The DCM washes were done to remove NMP and prepare the resin for the aspartic acid side chain deprotection. Finally, the phenylisopropyl ester group on the aspartic acid side chain carboxylic acid group was selectively deprotected using 1% TFA in DCM (300 µL x 13 x 2 min). Multiple DCM washes were done to remove traces of TFA followed by NMP washes (300µL x 5 x 5 min).
Once the aspartic acid side chain carboxylic acid and terminal Dap α-amine were deprotected, on-resin side chain to backbone cyclization was achieved using HATU and DIEA as coupling agents. 57mM peptide, 59.5mM HATU, 119mM DIEA. Unlike, normal couplings where the ratio of amino acid: HATU: DIEA were 1:1:2, a ratio of 1:1.05:2.1 was used for the cyclization step. Required amounts of HATU and DIEA were taken in 200 µL NMP. The carboxylic acid was activated in situ and cyclization reaction was carried out overnight. After overnight cyclization, resin was thoroughly washed with NMP and then with DCM.
After DCM washes, the resin was air dried and the test molecule was finally cleaved from the resin using 300 µL of cleavage cocktail that consisted of TFA: H 2 O: TIS (95: 2.5: 2.5 volume ratio) for 3 hours. Post cleavage, the TFA solution was transferred to a microcentrifuge. TFA was removed using a stream of nitrogen followed by three rounds of ether trituration using ice cold ether to remove any traces of TFA. The resulting residue was dissolved in 50 µL DMSO for analytical characterization. 11.545
Analytical Characterization Spectroscopy
